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The impacts of transgenic cry1Ab rice on the hemocytes of Chilo 


suppressalis larvae 

WANG Shi-GuiPH YE Сопа- Ми? О HU Cuil] 1. Hangzhou Key Laboratory for Animal Science and 
Technology|] Hangzhou Normal College[] Hangzhou 310036[] China[] 2. Institute of Applied Entomology] 
Zhejiang UniversityL] Hangzhou 31002911 Chinal] 

Abstract[] This paper deals with the impacts of transgenic rice line KMD1[] containing a synthetic truncated 
toxin gene based on the crylAb gene of Bacillus thuringiensis[] on the haemocytes of larvae of Chilo 
suppressalis|] Walker[]. The results showed that transgenic сгу 1 АӦ rice affected the hemocytes of 5th instar 
larvae observably. When the larvae fed on the transgenic cry1Ab rice[] the numbers of almost all types of 
hemocytes except the prohemocytes cystocytes at initial stage were distinctly lower than that of the CK fed on 
non-transgenic rice Xiushui 11. Because of transgenic сгу 1 ДӦ rice destroyed all types of hemocytes more or 
less[] the differential hemocyte count and total hemocyte count decreased as the feeding time extended. The 
percent of prohemocytes after feeding for 36 h reduced sharply[] but the proportion of plasmatocytes and 
granular cells increased[] and the numbers of the rest spherules and cystocytes did not change distinctly. The 
results suggested that the cellular immune system of larvae of C. suppressalis was disturbed severely after their 
feeding on transgenic cry1Ab rice. 
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Fig. 1 Changes of hemocyte population in 5th instar larvae of Chilo suppressalis fed on Bt rice 
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Fig. 2 Dynamics of percentage of differential hemocytes of 5th instar larvae of Chilo suppressalis fed on Bt rice 
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Fig. 3 The normal hemocytes and pathology changes in Sth instar larvae of Chilo suppressalis treated with transgenic Bt rice 
a. IE% 49 Jil 40 ХЫ Normal prohemocytes; b. 4b EJS B) JER ti 28 Hed #1 ДЕ il 38 Hd Treated prohemocytes and cystocytes; с. IE # B9 AK Il АН Hd Normal 
plasmatocytes; 4. iE # 8 3€ (ñ 44 Ba Tü Ek ñ 38 A Normal plasmatocytes and spherulocytes; e. Xb FË fa НЈ 38 dil 4H Hl, ay 38 Hü AP HK Treated 
plasmatocytes, showing swelling cell; f. 1E 3 A 3% fil АН Af , as 22: 4K fH AL Normal plasmatocytes, showing filiform pseudopod; g. 1E is АЗЕ ii АН lü as 
EDİR 6h Æ Normal plasmatocytes, showing hamular pseudopod; h. 4b FB Ja AY 3£ fil АН Al, as Bl K fH AL Treated plasmatocytes, showing spinal 
pseudopod; i. 2b FEJA AY 3% if АН Ad , 5 TEAR 69 AL Treated plasmatocytes, showing aristate pseudopod; j. IE # 4 3% if 2H Bü fil FH 3 If! 38 fl Normal 
plasmatoeytes and granulocytes; k. 4b #8 Ja Wi 21:69 Fü Fi fil 4H MÜ Ruptured granulocytes after treatment; 1. iE % AY Yk iil AH HE, aN 3 Re Normal 
spherulocytes, showing bead inclusion; m. 2b EB Jš @ 32 AY Pk ИП АН Hü , as Fk AL AL IF Ruptured spherulocytes after treatment, showing falloff of bead 
inclusion; n. 29 Fk if АН Hd Ruptured spherulocytes after treatment; o. IF % ff) ££ Hi 4H d Normal cystocytes; p. #F EJ AY FE il 4H Al , as AP AK 
Treated cystocytes, showing swelling cell; q. ZF EË Ja 87 $£ fi AH Ba , +s АН ДЫ Iie SUB (k, . Ди, HL 42 Treated cystocytes, showing vacuolated cytoplasm and 
doffed nucleus. PR: SR ii 4 Prohemocytes; СУ : ЖЕ IÑ 4H fd Cystocytes; PL: 3% Hm HJ Plasmatocytes; SP: FK l 4H ХЫ Spherulocytes; GR: FP IÑ 
УН ff Granulocytes . 


204 П О О Acta Entomologica Sinica 490 





pe LLL II LI Ma 
О000О)000000000000000000 
000010 3020 0000000000000 
0000000000000000)000000 
000000000000000 00 eylAb 000 
l 24h00 00 000 00 0 30k IU L 
LL LL 

040000000000000000000 
0О010000000000000000000 
0000000000000000000000 
О0000000000000000000000 
3040101 LIU ep 460000 48 hI ОЈ О D 
ООООООоооооООооОоОООооОобоОоо 
00 0 0 0 ОО О 30 00 60 О О 0 00 0 0 0 
0 0 01 О 30 00 

0500 00О0ОО0ОооОоооОоОоООооодоИо 
О0О00000000000000)000000 
О0О0000000000000000000 
00 3020 ОО0000000000000000 
HOO eylə 0000 obhOOO000000 
00000000100 0 еулды0000 000 
a iu U 


3000 PH UU UU 0О0000000000000 


000000000 dan 
3 Hi 


00000000000000000000 
ООО0О0ОО0О00000000000000000 


00 0: 0:0 HU Уһле1965(1Сһеппо et a/ .Ü1978Lİ 


UD D 0 0199000 0 0 0 0 O 0O 099200 Cheung О 
0198000 00000000000 300 
00 00 0 0 00 0 00 00 0: 0:0:0 00 :000:0 
00000 4Һ0000 0 00 0 0 0 00 20 00 
0 16 -ООО0О0ОООО0О0О0ОООО0О0ОО О 
00 00 0) 0 0 00 000 00 0 000 0 :0:0 
0 0) 000 0 0000) ea 0000000 
000000000000 00 00 0 00 0 0:0 


О0О0О00000000ИО0ООООоооОоооо 


ООО0О0О000000000000000000 
IWA~FM О 0 0000 00000 0 0 cerylAb [| 
ООО0О10О00000000)00000000 
ELLİ ЛА ДО a Lu 
LLL. Lü a a Ы 


OU eylaəUUHHHEUHEDULRHEHRUn 
000 00 0 00 0 во 00 0 00 000 00 00 
0000000000000 
HHUHUBDUHLRE ВЈр00000000 
0000 0 0 OLD Flexner et al.[] 19860 Croft] 
1990[] Glare and O” Callaghan] 2000071] O00000 
000000 ВОООООооооОооооо 
0 О 0 20 00 0 0: 0200100 0 0000 0 0, Bü 
ETL a ДО ОД О ФД 
ОООООООооОооООООоООоОооОоОоооО 
О ВОООООоОоОоОоОоОоОоОоОооОоОоодо 


O Schuler et al. 20000 J 000000000 


00000200000000 BOUOOOOUOOOD 
URHRHEURDHHEDEHBHEHEHRDURDURDUL 


П Potting et al .[] 1999[] Schuler et al .Lİ 199911 2003000 


UHHUHBDEHUEUHLUDUL ву 0 000 
00000000000 0 0 0 UW Schuler et а/.О 
20041П ПП О ПП Cotesia chilonis O O O U0 Ú] 
0000000000) 000 0 0 0 LI 019890 
ОООООООрОООоОооООоООоОоОоОооооо 
ОООООООоОООоОООооООооООоОоодооо 
UHUMUHHEUHHUDBDHHUHELMHLRMuH 
UHUHDHHHEUHUHUHLUHLHUHLüURUu 
LI Moo 0 О 0000: О ОД eylaə1HüRU 
ООООООООооОООООоОоОоООоОоОоОодО 
UHHUBDHEHHHEHBDHHULHEHUHLURU 
UHHUHRHHHRHHDEHBDEHüULLHRU 
00000 00 0) 0 0 0 0 С200400 0 00 000 
000000 0 eyi 0 0 0 0 00 0 00 00 0 
ОООООООоООООООоооО ОО0О0О000 
000000)000000 0 0 сул46 0000 
ООООООоОоОоООоОООоООоООоОооОооо 
000О0О000000000 00 0 0000 eylA 
ОООООООоОоОоОоООООООООоОоОодО 
00 0 0 0) 0 0 0 0 [pos] 0: 0 0 0 0 0 0 
ООООООООООоОооООоООООоОооооо 
ООрОООООООоООООоооОООооОооо 
000 0 0 су146О О 0 0 0000 00 0 0 0 
UHHHHBDEHIİHBEBDUHEDULURU 
000000000000000 


£ Z x Ы. (References) 


Cheng JQU 1987. Methods of observation and calculation of insect hemocytes. 
Entomological Knouledgell 240 297 – 299.0 0 0 0 0 1987. ПП 0 





20 UUDDDD evi440000000000000000 205 





0000000000.00 00 40297 - 2990 
Cheung PYK[] Grula ЕАП Burton RH] 1978. Hemolymph responses in 
Heliothis zea to inoculation with Bacillus thuringiensis or Micrococcus 
lysodeikticus. J. Invert. Pathol .[] 311] 148 – 156. 
Croft BALI 1990. Arthropod Biological Control Agents and Pesticides. New 
York[] Wiley. 1-723. 
Flexner ЛД Lighthart ВП Croft BALI 1986. The effects of microbial pesticides 
on non-target{] beneficial arthropods. Agric. Ecosys. Environ . 01 160 
203 — 254. 
Glare TRO O” Callaghan МП 2000. Bacillus thuringiensis(] Biology{] Ecology 
and Safety. Chichester{] John Wiley and Sons. 1 — 350. 
Hang 580 Lin GLO 1989. Biology characteristics of Apanteles chilonis 
П Hym.[] Braconidae[[] a parasite of Chilo sp.{] Lep.{] PyralidaeHl, 
Chinese J. Biol. Control) 100 16-180 0 0 0 ОЈ O 0 01989. 
00000000000000.:00000006 1 16- 
180 
Hang 5ВП Lu ZQ[] 1991. Physiological and biochemical change in hemolymph 
of Chilo suppressalis larvae parasitized by Apanteles chilonis. Acta 
Entomol. Sin .[] 34 4111427 – 4320 00 0 O0 0 O 01991.00 Ú 
ОООО0О0ОО0ООООООООООООООоООо.О0О 
П BA 42П 427 – 4320 
Jiang УНП Fu QO Cheng ЈАП Ye GYO Bai УМЈ Zhang ZTO 2004. Effect of 
transgenic Bt rice on the biological characteristics of Apanteles chilonis 
П Munakata[[] Hymenoptera[] Braconidae[]. Acta Entomol. Sin .[] 47 
O 11244-1299 000000 0 00 О: О 00 О: 000: 0: 0: 00 О 
П 12004. 0 BUDUUHUHHHBDHUUHHEDUHUL. 
U ü ü О DM 100 124 – 1290 
Lavine МОД Strand MR[] 2002. Insect hemocytes and their role in immunity. 
Insect Biochem. Mol. Biol .[] 32[] 1 295 – 1 309. 
Potting RPJ[] Poppy GM[] Schuler TH[] 1999. The role of volatiles from 





cruciferous plants and pre-flight experience in the foraging behaviour of 
the specialist parasitoid Cotesia plutellae . Entomologia Experimentalis et 
Applicata] 93П 87 – 95. 

Ratcliffe ХАП Rowley AF[] Fitzgerald SW[] Rhodes CPO 1985. Invertebrate 
immunity[] basic concepts and recent advances. Int. Rev. Cytol .0 970 
183 — 350. 

Rowley AF{] Ratcliffe NAL] 1976. An ultrastructural study of the in vitro 
phagocytosis of Æ. coli by the hemocytes of Calliphora erythrocephala . 
J. Ultrastruct. Res .[] 550 193 – 202. 

Schuler TH[] Denholm I[] Clark SJ[] Stewart CN[] Poppy GM[] 2004. Effects of 
Bt plants on the development and survival of the parasitoid Cotesia 
рлиеПа41 Hymenoptera[] Bracondidaell in susceptible and Bt-resistant 
larvae of the diamondback moth{] Plutella xylostella[] Lepidopterall 
Plutellidae]. J. Insect Physiol .[] 50[] 435 — 443. 

Schuler ТНП Potting RPJ[] Denholm İLİ Clark SJO Clark AJO Stewart CNO 
Poppy GMO 2003. Tritrophic experiments with Bt plants] the 


diamondback moth [] Plutella xylostella H and parasitoid Cotesia 
plutellae . Transgenic Research{] 12[] 351 — 361. 

Schuler TH[] Potting RPJL Denholm I] Poppy GMO 1999. Parasitoid 
behaviour and Bt plants. Nature[] 400[] 825 – 826. 

Sha CY[ Xie QIL 1992. Changes of hemocyte number] protein and esterase 
in hemolymph of Mythimna separatall Walker[] infected with Bacillus 
thuringiensis Berliner. Entomological Knouledgell 291 215 - 217.0 Ú] 
OOMOd00I92.0O000000000000000 
00000000000.000 00090215 -2170 

Shu QY[] Ye GY[] Cui НЕП Xiang YB[] Gao MVİİ 1998. Development of 
transgenic Bacillus thuringiensis rice resistant to rice stem borers and 
leaf folders. Journal of Zhejiang Agricultural University] 24 600 579 – 
580.0 0 0 0 0 0 000 0 0 200 0 00 1 0998. 0 000 
0000 "00 .000000 0 0 020 600579 - 5800 

Vinson 58П 1990. How parasitoids deal with the immune system of their host[] 
an overview. Arch. Insect Biochem. Physiol .[] 14113 — 27. 

Wang SGI] Ye GYO Hu CLİ 2001. The interactions of natural enemies and 
transgenic Bt plants. Entomological Knowledge] 38) 3[[] 161 – 168. 

0000 0000 01 0 Ф001,. 0000 80000000000 
0000. 000 0 038 30 161 – 1680 
Wang 5С̧П Ye GY[] Hu CO Shu QY[] Xia YW[] Altosaar İLİ 2001. Effects of 











transgenic Bt rice on the food consumption[] growth and survival of Chilo 
suppressalis larvae. Entomologia Sinicall 8] 300 218 – 226. 

Wang SG{] Ye GY[] Hu СП Shu QY[] 2003. The lethal and sub-lethal effects 
of a cry1 Ab-transformed rice line KMD1 on Chilo suppressali{] Walker{] 
larvae. Journal of Zhejiang University] Agric. & Life Sci 0029) 60) 
639-6430 ПП О 01 0 0 MOM О О 2003.0 сгу1 Аб [] Ü 
00000000000000000.000000000 
000000 0020 6639 – 6430 

Wang YZ[] Zhang LHO Huang CY[] 1990. Pathological modifications of 
hemocytes of Indian meal moth after infected by the Bacillus 
thuringiensis. Entomological Knowledge] 2M 100 20-210 0000 
OOOMdO0090.00000000000000000 
000.0000 mi 10020 – 210 

Witting GO 1965. Phagocytosis by blood cells in healthy and disease 
caterpillars. J. Invert. Pathol .[] 7[] 474 – 485. 

Xiang YB[] Liang ZQLİ Gao MW[] Shu OYLİ Ye GY[] Cheng XY{J Altosaar İLİ 














1999. Agrobacterium mediated transformation of insecticidal Bacillus 
thuringiensis erylİİl ЫЈ and eryllİl c[] genes and their expression in rice. 
Chinese Journal of Biotechnology] 18) 4[ [] 494 — 500.0 O 0 0 20 Ú 
0 m 0 О 00 Tİ О: О0 HİT Haltosaar 101999. 0 0 0 Ú 
000000000 0 eyill 600 en] 200 О О 00 0 0 
0000000:000 00 0 İB 401494 - 5000 





0000000000 


